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Setting Cirrus detection
thresholds



MOD021KM.A2007089.1550.005.2007090033440.hdf
Terra MODIS Truecolor Scene

False-color image
(R:2.1um, G:0.65um,B: 1.38um)

Region examined in
following slides
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Setting thresholds for cirrus detection
(1.38 ym simulations with DISORT tool)

Summary of simulations performed:

Cirrus clouds with ice crystal effective diameter d=50, 60, 70 uym, optical
depth OD=0.1, 0.2, 0.3, 0.4, 0.5, 0.6,0.7,0.8,0.9, 1.0,1.5, 2.0, 2.5....

...placed at 8-9, 9-10, 10-11, 11-12 km layers...

...within 15 different atmospheres whose PWV was forced to range from
0.1to 7.0 cm, in steps of 0.1 (the WV vertical distribution is different
among the atmospheres).

Surface albedo used was 0.1, 0.2, 0.3, 0.4.
SZA varied from 0.05 to 0.95 in steps of 0.05.

Obviously, the above numbers give a large number of permutations:
DISORT was run > 12,000,000 times!

Runs with the above atmospheres, sfc albedos, and SZAs were also
performed for clear skies (~80 K runs)

Tool courtesy of Kerry Meyer
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Rsfc=0.4, 0.1 cm < PWV < 1.0 cm, < 20% false cloud detections
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% of true cloud detection

% of true cloud detection

Rsfc=0.4, 0.1 cm < PWV < 1.0 cm, < 20% false cloud detections
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Simple cloud mask tests



Reflectance

Reflectance

A simple algorithm with no thermal
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mean or rms error (% CF)

% of pixels with cloud mask agreement
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Cloud shadows



Frequency

0.041

h,

0.02f

0.00 H"‘"-L“_

0 50 100 150 200 250 300
Spectral Separation Index




normalized frequency
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SSI revival
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Portion of P143/R21 (southern Siberia), Aug. 3, 2001



SSI revival

Cloud/shadow mask “truth”



SSI revival

=316

SSl|-based cloud/shadow mask; SSI =50, SSI

sha
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SSI revival

Cloud/shadow mask “truth”



SSl|-based cloud/shadow mask; SSI =50, SSI

=251
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MODIS-L7/ACCA
CF comparisons



MODIS CF

MODIS-L7 comparisons (for LTAP modeling)

MODIS CF to ACCA Bias

4 yrs of data (Sep05-Sep09), ~354 K scenes

L7 ACCACF

For a Cloud Forecast Confidence lookup table to be integrated into the LTAP.

Appropriately normalized MODIS CFs will be used in LTAP simulations for
candidate L7 scenes that were eventually not acquired



Cloud property retrievals



Cloud Optical & Microphysical Retrievals

Retrieval space examples
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LWP (gm?)

Landsat-7 examples (Cahalan, Oreopoulos et al., 2001)
SGP3, SZA=28° SGP2, SZA=49°
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Additional slides



Marine cloud detection
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ACCA underestimates Cloud Cover!
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A more detailed look

US!
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Detail of P63/R45, 2001/2/7
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Detail of P63/R45, 2001/2/7




Threshold selection
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cloud fraction
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Jay Mace ARM Case

MOD021KM.A2001355.1715.005.2005328172743.hdf
Terra MODIS Truecolor Scene

Region examined in
following slides
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Cirrus Reflectance Flag
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Cirrus Reflectance Flag

Cirrus Reflectance Flag (with Ul<15)
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cloud nadir reflectance

cos(SZA)

TOA 1.38 um nadir reflectance depends on:

*Solar zenith angle

*Surface albedo (BDRF)

*Total column water vapor

*Profile of water vapor

*Cloud phase, vertical location, optical thickness, effective particle size




